BACKGROUND: There is little research regarding characteristics of effective continuing medical education (CME) presentations in hospital medicine (HM). Therefore, we sought to identify associations between validated CME teaching effectiveness scores and characteristics of CME presentations in the field of HM.
DESIGN/SETTING:
This was a cross-sectional study of participants and didactic presentations from a national HM CME course in 2014.
MEASUREMENTS:
Participants provided CME teaching effectiveness (CMETE) ratings using an instrument with known validity evidence. Overall CMETE scores (5-point scale: 1 5 strongly disagree; 5 5 strongly agree) were averaged for each presentation, and associations between scores and presentation characteristics were determined using the Kruskal-Wallis test. The threshold for statistical significance was set at P < 0.05. There were no significant associations between CMETE scores and use of clinical cases, defined goals, or summary slides.
RESULTS:
CONCLUSIONS: To our knowledge, this is the first study regarding associations between validated teaching effectiveness scores and characteristics of effective CME presentations in HM. Our findings, which support previous research in other fields, indicate that CME presentations may be improved by increasing interactivity through the use of audience response systems and allowing longer presentations. Hospital medicine (HM), which is the fastest growing medical specialty in the United States, includes more than 40,000 healthcare providers. 1 Hospitalists include practitioners from a variety of medical specialties, including internal medicine and pediatrics, and professional backgrounds such as physicians, nurse practitioners. and physician assistants. 2, 3 Originally defined as "specialists of inpatient medicine," hospitalists must diagnose and manage a wide variety of clinical conditions, coordinate transitions of care, provide perioperative management to surgical patients, and contribute to quality improvement and hospital administration. 4, 5 With the evolution of the HM, the need for effective continuing medical education (CME) has become increasingly important. Courses make up the largest percentage of CME activity types, 6 which also include regularly scheduled lecture series, internet materials, and journal-related CME. Successful CME courses require educational content that matches the learning needs of its participants. 7 In 2006, the Society for Hospital Medicine (SHM) developed core competencies in HM to guide educators in identifying professional practice gaps for useful CME. 8 However, knowing a population's characteristics and learning needs is a key first step to recognizing a practice gap. 9 Understanding these components is important to ensuring that competencies in the field of HM remain relevant to address existing practice gaps. 10 Currently, little is known about the demographic characteristics of participants in HM CME.
Research on the characteristics of effective clinical teachers in medicine has revealed the importance of establishing a positive learning climate, asking questions, diagnosing learners' needs, giving feedback, utilizing established teaching frameworks, and developing a personalized philosophy of teaching. 11 Within CME, research has generally demonstrated that courses lead to improvements in lower level outcomes, 12 such as satisfaction and learning, yet higher level outcomes such as behavior change and impacts on patients are inconsistent. [13] [14] [15] Additionally, we have shown that participant reflection on CME is enhanced by presenters who have prior teaching experience and higher teaching effectiveness scores, by the use of audience participation and by incorporating relevant content. 16, 17 Despite the existence of research on CME in general, we are not aware of prior studies regarding characteristics of effective CME in the field of HM.
To better understand and improve the quality of HM CME, we sought to describe the characteristics of participants at a large, national HM CME course, and to identify associations between characteristics of presentations and CME teaching effectiveness (CMETE) scores using a previously validated instrument.
METHODS Study Design and Participants
This cross-sectional study included all participants (n 5 368) and presenters (n 5 29) at the Mayo Clinic Hospital Medicine Managing Complex Patients (MCP) course in October 2014. MCP is a CME course designed for hospitalists (defined as those who spend most of their professional practice caring for hospitalized patients) and provides up to 24.5 American Medical Association Physician's Recognition Award category 1 credits. The course took place over 4 days and consisted of 32 didactic presentations, which comprised the context for data collection for this study. The structure of the course day consisted of early and late morning sessions, each made up of 3 to 5 presentations, followed by a question and answer session with presenters and a 15-minute break. The study was deemed exempt by the Mayo Clinic Institutional Review Board.
Independent Variables: Characteristics of Participants and Presentations
Demographic characteristics of participants were obtained through anonymous surveys attached to CME teaching effectiveness forms. Variables included participant sex, professional degree, self-identified hospitalist, medical specialty, geographic practice location, age, years in practice/level of training, practice setting, American Board of Internal Medicine (ABIM) certification of Focused Practice in Hospital Medicine, number of CME credits earned, and number of CME programs attended in the past year. These variables were selected in an effort to describe potentially relevant demographics of a national cohort of HM CME participants. Presentation variables included use of clinical cases, audience response system (ARS), number of slides, defined goals/objectives, summary slide and presentation length in minutes, and are supported by previous CME effectiveness research. [16] [17] [18] [19] Outcome Variable: CME Teaching Effectiveness Scores The CMETE scores for this study were obtained from an instrument described in our previous research. 16 The instrument contains 7 items on 5-point scales (range: strongly disagree to strongly agree) that address speaker clarity and organization, relevant content, use of case examples, effective slides, interactive learning methods (eg, audience response), use of supporting evidence, appropriate amount of content, and summary of key points. Additionally, the instrument includes 2 open-ended questions: (1) What did the speaker do well? (Please describe specific behaviors and examples) and (2) What could the speaker improve on? (Please describe specific behaviors and examples). Validity evidence for CMETE scores included factor analysis demonstrating a unidimensional model for measuring presenter feedback, along with excellent internal consistency and inter-rater reliability. 16 
Data Analysis
A CMETE score per presentation from each attendee was calculated as the average over the 7 instrument items. A composite presentation-level CMETE score was then computed as the average overall score within each presentation. CMETE scores were summarized using means and standard deviations (SDs). The overall CMETE scores were compared by presentation characteristics using Kruskal-Wallis tests. To illustrate the size of observed differences, Cohen effect sizes are presented as the average difference between groups divided by the common SD. All analyses were performed using SAS version 9 (SAS Institute Inc., Cary, NC). Figure 1 The magnitude of score differences observed in this study are substantial when considered in terms of Cohen's effect sizes. For number of slides, the effect size is 0.65, for audience response the effect size is 0.94, and for presentation length the effect size is approximately 1. According to Cohen, effect sizes of 0.5 to 0.8 are moderate, and effect sizes >0.8 are large. Consequently, the effect sizes of our observed differences are moderate to large.
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DISCUSSION
To our knowledge, this is the first study to measure associations between validated teaching effectiveness scores and characteristics of presentations in HM CME. We found that the use of ARS and longer presentations were associated with significantly higher CMETE scores. Our findings have implications for HM CME course directors and presenters as they attempt to develop methods to improve the quality of CME. CME participants in our study crossed a wide range of ages and experience, which is consistent with national surveys of hospitalists. 22, 23 Interestingly, however, nearly 1 in 3 participants trained in a specialty other than internal medicine. Additionally, the professional degrees of participants were diverse, with 20% of participants having trained as nurse practitioners or physician assistants. These findings are at odds with an early national survey of inpatient practitioners, 22 but consistent with recent literature that the diversity of training backgrounds among hospitalists is increasing as the field of HM evolves. 24 Hospital medicine CME providers will need to be cognizant of these demographic changes as they work to identify practice gaps and apply appropriate educational methods.
The use of an ARS allows for increased participation and engagement among lecture attendees, which in turn promotes active learning. [25] [26] [27] The association of higher teaching scores with the use of ARS is consistent with previous research in other CME settings such as clinical round tables and medical grand rounds. 17, 28 As it pertains to HM specifically, our findings also build upon a recent study by Sehgal et al., which reported on the novel use of bedside CME to enhance interactive learning and discussion among hospitalists, and which was viewed favorably by course participants. 29 The reasons why longer presentations in our study were linked to higher CMETE scores are not entirely clear, as previous CME research has failed to demonstrate this relationship. 18 One possibility is that course participants prefer learning from presentations that provide granular, content-rich information. Another possibility may be that characteristics of effective presenters who gave longer presentations and that were not measured in this study, such as presenter experience and expertise, were responsible for the observed increase in CMETE scores. Yet another possibility is that effective presentations were longer due to the use of ARS, which was also associated with better CMETE scores. This explanation may be plausible because the ARS requires additional slides and provides opportunities for audience interaction, which may lengthen the duration of any given presentation.
This study has several limitations. This was a single CME conference sponsored by a large academic medical center, which may limit generalizability, especially to smaller conferences in community settings. However, the audience was large and diverse in terms of participants' experiences, practice settings, professional backgrounds, and geographic locations. Furthermore, the demographic characteristics of hospitalists at our course appear very similar to a recently reported national cross-section of hospitalist groups. 30 Second, this is a cross-sectional study without a comparison group. Nonetheless, a systematic review showed that most published education research studies involved single-group designs without comparison groups. 31 Last, the outcomes of the study include attitudes and objectively measured presenter behaviors such as the use of ARS, but not patientrelated outcomes. Nonetheless, evidence indicates that the majority of medical education research does not present outcomes beyond knowledge, 31 and it has been noted that behavior-related outcomes strike the ideal balance between feasibility and rigor. 32, 33 Finally, the instrument used in this study to measure teaching effectiveness is supported by prior validity evidence. 16 In summary, we found that hospital medicine CME presentations, which are longer and use audience responses, are associated with greater teaching effectiveness ratings by CME course participants. These findings build upon previous CME research and suggest that CME course directors and presenters should strive to incorporate opportunities that promote audience engagement and participation. Additionally, this study adds to the existing validity of evidence for the CMETE assessment tool. We believe that future research should explore potential associations between teacher effectiveness and patient-related outcomes, and determine whether course content that reflects the SHM core competencies improves CME teaching effectiveness scores.
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